Background: Palliative care is often initiated late for patients with end stage liver disease (ESLD) with pain being a common morbidity that is under-treated throughout the disease trajectory. When admitted to a palliative care unit (PCU), nurses play a pivotal role and must be highly informed to ensure effective pain management. The aim of this study is to determine the baseline level of knowledge and attitudes of PCU nurses regarding pain management in patients with ESLD. Methods: A descriptive, cross-sectional self-administered survey design was used for this study. The sample comprised 35 PCU nurses working at a continuing chronic care facility in Toronto, Ontario, Canada. Data on the knowledge and attitudes of the nurses regarding pain management in patients with ESLD, was obtained using a modified version of the ''Nurses Knowledge and Attitudes Survey Regarding Pain'' (NKASRP) tool. Results: Thirty-one PCU nurses were included for the analysis, giving a response rate of 89%. The mean total percentage score for the nurses on the modified version of the NKASRP was 72%. Only 26% of the nurse participants obtained a passing score of 80% or greater. There were no significant differences in mean total scores by age, gender, years of nursing experience or education level. Conclusions: The findings of this study provide important information about the inadequate knowledge and attitude in nurses regarding pain management for patients with ESLD. It is suggested that targeted educational programs and quality improvement initiatives in pain management for patients with ESLD could improve knowledge and attitudes for PCU nurses.
Background and Rationale
End-stage liver disease (ESLD), now the 12th leading cause of mortality in North America, is increasingly more prevalent as a noncancer disease requiring management in palliative care. 1, 2 Although the natural trajectory of these patients is one of gradual decline, patient's clinical and personal experiences are complicated by episodic, acute, and lifethreatening disease exacerbations. 3, 4 There is a high morbidity and mortality in patients with ESLD, but due to the lack of a defined ''terminal phase'' and the unpredictable nature of complications and outcomes, palliative care is often initiated only when death is perceived as being imminent, as evidenced by patients with ESLD rarely being referred to palliative care services. 5, 6 Pain is a prevalent symptom in ESLD, constituting a significant burden with poor health-related quality of life for these patients. 7 The SUPPORT study reported that 60% of patients with ESLD experienced pain, and of these patients, a third rated their pain as moderately severe most of the time, with the etiology of pain being often multifactorial and difficult to determine. 8 If ineffectively managed, pain can lead to negative physiological and psychological ramifications, yet undertreatment of pain continues to be common in patients with ESLD. 9 The lack of adequate pain control in patients with ESLD is complex. Patient's social issues, disease-induced metabolic changes, unique pathophysiologies and pharmacokinetics, and a paucity of evidencebased literature create unique pain management issues in these patients. [10] [11] [12] [13] [14] [15] In addition, a number of studies indicate a lack of adequate general knowledge and overall health-care professionals' negative attitudes and misconceptions toward pain management as barriers for adequate pain management. 16 Considering the few number of patients with ESLD being managed by palliative care services, concerns are raised that there may be a knowledge gap and negative attitudes in how pain is managed for this underrepresented group of patients.
Nurses play a pivotal role in the assessment and management of pain. Optimal pain management for patients is dependent on nurses' knowledge and understanding, systematic and consistent assessment, and regular documentation of pain. 17 Nurses who possess a strong foundation in pain management and who can provide care to patients with an unbiased attitude can make an important impact on the quality of pain management. 18 It would be expected that with continuous exposure to the practice of symptom management, palliative care unit (PCU) nurses would be more likely to demonstrate a high level of knowledge about pain management principles for patients with ESLD.
There are no studies that examine nurses' knowledge and attitudes about pain management for patients with ESLD. The aim of this study is to evaluate nurses' knowledge and attitudes and to explore the relationship between PCU nurses' characteristics regarding pain in patients with ESLD admitted to a geriatric PCU.
Methods

Study Design, Setting, and Sample Population
A single-center, descriptive, cross-sectional self-administered survey design was used for this study. Data were collected in the PCU at a continuing chronic care (CCC) facility in Toronto, Ontario, Canada. The CCC facility is a provincially funded, nonacute facility attached to both a long-term and a retirement living facility, specializing in chronic disease management and geriatric care. The PCU located in the CCC facility is a 31-bed inpatient unit with both short-term and long-term beds, admitting patients with both cancer and noncancer diagnoses older than 55 years. The target population for this study was all registered nurses (RNs) working in the PCU. The total number of RNs working in the PCU is 41. Of the 41 nurses working in the unit, 6 nurses were excluded from completing the survey as they assisted with the development of the survey items, leaving a target population of 35 nurses (n ¼ 35). Three designations of nurses work in the PCU and include advanced practice nurses (APNs), RNs, and registered practical nurses (RPNs). This survey was not part of credentialing for the participant nurses.
Instruments
Data were collected using a modified version of the selfadministered Nurses' Knowledge and Attitudes Survey Regarding Pain (NKASRP) tool. The original NKASRP is a 39-item tool developed by Ferrell and McCaffery 18 to assess nurses' knowledge and attitudes toward pain management. The NKASRP tool includes aspects of pain assessment, pharmacological and nonpharmacological interventions, and attitudes about pain management. It consists of 22 true/false questions, 15 multiple-choice questions, and 2 case studies, with each case study followed by 1 multiple-choice question. The original NKASRP tool is both valid and reliable and is identified as discriminating between levels of expertise with a test-retest reliability of >0.80 and a Cronbach a of 0.70. 19 Each correctly scored item on the NKASRP survey is assigned a score of 1 and incorrectly answered or blank items are assigned a score of 0-the modified version of the NKASRP tool was scored in the same way. It has been previously established that if a nurse scored less than 80% on the original NKASRP tool, their ability to care for a patient experiencing pain was significantly compromised. 19, 20 The authors of this study modified the original NKASRP tool in 3 ways with permission from the original authors. Questions regarding pain management in children, postoperative pain, and intravenous interventions were omitted because they didn't reflect current practices in the PCU. Second, a small focus group of voluntary PCU nurses (n ¼ 3), who were not included in the final sample of 35 nurses, developed survey items related to pain management knowledge for patients specifically with ESLD. Content validity of the modified version of the NKASRP tool (m-NKASRP) was then established by a panel of 3 pain experts (2 palliative care physicians and 1 hepatologist). The m-NKASRP tool was subsequently pilot tested with another small group of voluntary PCU nurses (n ¼ 3). Recommendations from the pilot test included minor changes to the wording of some of the questions. The 3 pilot test survey results were not part of the final analysis. The m-NKASRP survey consists of 16 true/false questions, 7 multiple-choice questions, and 2 case studies with 1 corresponding multiple-choice question. As a whole, we found that our m-NKASRP tool was reliable as measured by a Cronbach a of 0.79 and performance in 1 section (eg, true/false, multiple choice, case study) was also strongly and significantly correlated with all the others (P < .01). In addition, each question highlighted that the focus of the survey was on patients with ESLD. Appendix A outlines the m-NKASRP with the correct answers.
Demographic data about nurses working in the PCU were collected and included gender, age, highest level of education, nursing designation (APN, RN, RPN), years of nursing experience, and years of nursing experience in palliative care.
Data Collection, Procedures, and Analysis
Ethical approval from the research ethics board at the CCC facility was obtained for this study. The unit manager of the PCU explained the aim of this study and encouraged voluntary and anonymous completion within 2 weeks for all 35 nurses in the PCU. Thirty-five empty paper surveys were made available in the PCU, with an information sheet attached to the survey explaining the aim of this study in written form. In addition to voluntary participation, permission was given to the participants to withdraw participation at any stage. Consent was implied if the nurse chose to complete the 2 instruments (m-NKASRP and demographic data). No personal health information or personal identifiers were collected, thus maintaining confidentiality and anonymity of all the participants. The participating nurses completed the survey while on the PCU with no references to help answer the survey questions. The unit manager reminded the nurses to complete the survey twice a week through e-mail and during weekly team huddles. Completed surveys were placed in a ballot box in the office of the unit manager, which is located in the PCU, and subsequently collected by the research team at the end of the 2-week collection period.
2 Nurses' survey responses were captured in an excel database and data were entered into SPSS version 22.0. Descriptive statistics (frequency, percentage, mean, standard deviation [SD]) were used to describe the sample. Independent t tests and 1-way analysis of variance were used to examine differences in survey scores with the demographic variable collected. The level of significance was set at P < .05.
Following the recommendation of Ferrell and McCaffery, 18 data were analyzed using the percentages of total scores rather than attempting to separate the questions into categories of knowledge or attitudes, because some items measure both domains. Mean total survey scores were calculated for each participant, survey questions were analyzed for frequency of correct and incorrect answers, and as suggested by Ferrell and McCaffrey, items with the least number of correct answers were explored further. 18 
Results
Sample Description
The m-NKASRP survey was distributed to all 35 nurses in the PCU, of whom 31 completed the entire survey giving a response rate of 89%. Table 1 summarizes the demographic information of the participants. The majority of the participants were female ranging in age from 20 to over 50 years, the largest group being between 31 and 40 years. The distribution of nursing experience was bimodal, with nurses in the 1 to 5 years and 11 to 15 years having similar distributions. The majority of nurses in the PCU had between 1 and 5 years of palliative care experience. The majority of participants also held a nursing diploma and were RPNs.
Nurses' Knowledge and Attitudes Regarding Pain Management in ESLD
Total score. The mean total score for the modified Knowledge and Attitudes Survey Regarding Pain (m-KASRP) was 18 (72% correct, SD ¼ 2.33). Total scores ranged from 13 (52%) to 22 (88%). Figure 1 illustrates the percentage distribution of the total scores. A score of 80% or higher, representing adequate knowledge about pain management, 19 was achieved by 26% (n ¼ 8) of the participants, with no PCU nurses scoring over 90%.
t Tests were used to detect the difference in mean total scores by age, years of nursing experience, years of palliative care nursing experience, and/or level of education. Results showed no significant differences in mean total scores by age or years of nursing experience, including palliative care nursing experience or education levels (P > .20).
Survey results. Table 2 shows the number and percentage of correct responses for each item on the m-NKASRP tool. The highest percentages of correct answers were for items 6 (100%); 25 (96.8%); 7, 9, and 22 (93.5%); and 1, 4, 5, 11, 16, and 21 (90.3%). Questions answered correctly by 80% or more of the participants tended to be more general questions about pain, pain assessment, and intervention rather than specific questions about medications. Based on procedures used in earlier studies, the authors examined the questions that were answered incorrectly by 50% or more of the participants because these questions represent limited pain management knowledge and attitude. [21] [22] [23] Six of the 25 questions were incorrectly answered greater than 50% of the time and they are outlined in Table 3 . The questions with the most frequent incorrect answers were related to the route of opioid administration, the side effect of opioids, and the safe dosages of acetaminophen. Both case study questions were correctly answered by over 80% of the nurse participants (question 24, 87.1% and question 25, 96.8%), indicating that the PCU nurses supported the patient's self-reports about pain and correct practice on pain medication intervention.
Discussion
Our study provides important information about the level of nurses' knowledge and attitudes toward pain management for patients with ESLD admitted to a geriatric PCU. Overall, the nurses scored an average of 72% on the m-NKASRP tool. This would suggest an inadequate knowledge of pain management in ESLD populations, given that the passing benchmark is 80% in the original NKASRP tool. 19, 20 In addition, only 26% of the nurses achieved a score of 80% or greater on the m-KASRP tool, thus highlighting the magnitude of knowledge and attitude deficits. This raises concern again, given that in the original NKASRP study, scores of less than 80% were found to be associated with compromised ability to care for patients who were experiencing pain. With a mean total score of 72%, the participants in our m-NKASRP tool performed comparably but not better than nurses in other studies using the original NKASRP tool. [24] [25] [26] In a study looking at pain management knowledge in hospice and oncology nurses, Wilson 26 suggested that such specialist nurses had a more comprehensive knowledge of pharmacology, theories of pain, and management compared to general nurses. 26, 27 So the results of this study are surprising in that only a quarter of the PCU nurses achieved the benchmark score. The causes related to this knowledge gap, especially in light of the fact that these are specialty palliative care nurses, may include that compared to other patients with cancer and noncancer diagnoses, comparatively fewer patients with ESLD are managed by palliative care services and admitted to the PCU setting in general-this helps the generalizability of our results and raises the issues of palliative care involvement earlier on in the trajectory of illness of these patients. However, mortality from chronic liver disease and cirrhosis is highest between the ages of 55 to 64, and although our study includes patients in this age range as required to be admitted to our PCU, younger patients (less than 54 years) were excluded. 28 Thus, the results of this study may reflect the possibility that the nurses working in the geriatric PCU setting have less exposure to managing pain in patients with ESLD than other PCU nurses where there are no age cutoffs.
For the PCU nurses in our study, areas of weakness included questions regarding certain clinical features of patients with ESLD and questions regarding proper medication use in ESLD populations. Therefore, there are 2 targeted education areas based on these results. First, in terms of medications, appropriate acetaminophen dosing, the contraindication of nonsteroidal antiinflammtory drugs (NSAIDs) in ESLD (given the risk of renal failure and gastrointestinal [GI] mucosal bleeding), the limited utility of benzodiazepines for pain, and the optimal route of medication administration should be addressed. Second, in terms of clinical features of patients with ESLD, it should be highlighted that patients with ESLD can be somnolent despite severe pain and that respiratory depression rarely occurs in patients with ESLD receiving stable doses of opioids over months. These findings highlight both the complexity of pain assessment and the need for a better understanding of pain and the attitudes surrounding pain management for patients with ESLD.
Although an equal number of the PCU nurses who participated in this study had more than 10 years of nursing experience compared to nurses with less than 10 years of nursing experience, this did not prove to be significant for pain knowledge. In a similar way, palliative care nursing experience also did not prove to be significant in pain knowledge scores. There was also no correlation between education levels (college vs university) and pain knowledge. Although it may seem reasonable to expect a positive correlation between years of nursing experience, especially in palliative care, or a higher education with higher pain knowledge scores, this did not prove to be the case in our study. With the lack of similar studies in PCU nurses and pain management for patients with ESLD, there are mixed results when studying the correlation between years of nursing experience and education level and general pain knowledge score. 27, 28 Our study suggests that continuing education related to pain management in ESLD is more important than years of experience or education level when it comes to pain management for patients with ESLD in a PCU. Regardless of years of experience or education level, interventions about pain management, even specifically for nursing in palliative care, seem warranted.
The limitations of this study are mostly related to its design. Despite having a high survey response rate, the sample size was single centered and small and restricted to patients older than 55 years, thus reducing the generalizability of the results. Also reducing the generalizability of the results of this study is the fact that perhaps the study was underpowered, as evidenced by the lack of significant findings concerning differences in scores by both experience and education level. Future studies should consider administering the m-NKASRP tool to other PCUs to determine whether these knowledge gaps are evident more broadly. This would only further inform the necessary education points for patients with ESLD in a PCU setting. Another direction would be to look at the potential impact of educational programs targeting the knowledge gaps that have been identified in order to determine whether it affects the clinical practice of PCU nurses.
Conclusion
The findings of the study show that PCU nurses have an inadequate level of knowledge and attitudes regarding pain management for patients with ESLD. In addition, this study found no statistically significant difference in scoring that was attributable to age, gender, education, nursing experience, or even palliative nursing experience. This would suggest that the knowledge gaps did not arise from these demographic factors, but perhaps an underlying deficit in the education regarding pain management in ESLD of PCU nurses. Thus, these areas of deficit can likely be addressed for all nurses by a targeted education program and quality improvement projects. Clinical practice standards can then be developed based upon these results that would improve pain management knowledge and attitudes for nurses working in a geriatric PCU.
